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SECTION  I 


INTRODUCTION 


This  program  was  initiated  to  develop  engineering  design  data  for 
the  new  aluminum  sheet  alloy,  7475,  in  two  different  heat  treatments: 

T61  and  T761.  The  aluminum  sheet  alloy  is  represented  by  Alcoa 
(Aluminum  Company  of  America)  as  being  one  of  the  promising  new  aero¬ 
space  alloys.  Initial  testing  indicates  that  the  material's  fracture  toughness 
and  resistance  to  fatigue  crack  propagation  are  superior  to  aluminum  alloy 
7075-T6.  The  material,  with  its  higher  strength  than  currently -in-use 
aluminum  alloys,  will  afford  a  lighter  structure  a  v’ ; c r  increased  structural 
life. 
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SECTION  II 


PROGRAM  OUTLINE  AND  PROCEDURES 


Two  sheets  of  the  material,  0.090  inches  thick,  were  provided  by 
Alcoa  for  the  program.  The  sheets  were  of  different  heat  treatments:  T61 
and  T76 1 . 

The  material  properties  that  were  investigated  in  this  program  were: 

(a)  tensile,  (b)  fatigue  crack  growth,  (c)  fatigue  (notched  and  smooth),  and 
(d)  exfoliation. 

Tensile  testing  was  performed  at  -65° F,  200°F,  and  room  temperature 
in  both  the  longitudinal  (L)  and  transverse  (T)  directions.  The  data  was 
obtained  using  conventional  tensile  specimens  and  procedures  (see  Figure  1). 

Room  temperature  fatigue  crack  growth  testing  was  performed  with 
the  crack  oriented  in  both  the  longitudinal  and  transverse  directions.  A 
compact  tension  specimen  was  used  for  the  cyclic  crack  growth  testing  (see 
Figure  2).  Because  of  the  thinness  of  the  sample,  doublers  were  used  to 
prevent  the  samples  from  buckling. 

An  S-N  curve  was  generated  for  both  notched  and  smooth  specimens  in 
the  longitudinal  and  transverse  orientation  (see  Figures  3  and  4).  All  of  the 
fatigue  testing  was  performed  in  a  room  temperature  laboratory  environment. 

The  exfoliation  testing  was  accomplished  with  rectangular  samples 
with  the  edges  beveled  at  a  45  degree  angle.  The  exposure  was  for  1200 
hours  in  an  environmental  chamber  maintained  at  120°  F  and  100  percent 
relative  humidity. 
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Figure  4.  Notched  Fatigue  Specimen 


SECTION  in 


RESULTS  AND  DISCUSSION 


The  results  of  the  tensile  tests  are  presented  in  Table  I  and  Figures 
5  through  7.  The  tensile  properties  are,  in  general,  comparable  to  aluminum 
alloys  7075-T76,  7075-T651,  and  2024-T851  (References  1-3).  The  T61 
heat  treatment  had  superior  strength  to  the  T761  heat  treatment. 

T{ie  cyclic  crack  growth  test  results  are  presented  in  Figure  8.  There 
was  no  noticeable  difference  in  crack  growth  rate  with  a  change  in  specimen 
orientation.  Any  apparent  difference  caused  by  a  change  in  heat  treatment 
was  fictitious,  as  all  data  was  within  a  small  scatter  band. 

The  fatigue  test  results  are  presented  in  Figures  9  and  10.  There  is  a 
great  deal  of  scatter  in  the  fatigue  data  for  both  the  notched  and  smooth 
specimen  configurations.  The  alloy  appears  to  have  superior  fatigue 
propeides  when  compared  to  aluminum  alloys  7075  and  2024  (References  1-3). 
Due  to  the  great  scrtter  in  the  tesi  data,  there  is  no  conclusive  evidence 
that  either  ox  the  two  heat  treatments  is  superior  in  fatigue. 

On  the  l-olled  surfaces  of  the  exfoliation  samples,  the  degree  of  staining 
is  approximately  the  same  for  the  two  heat  treatments  involved  in  the  program 
(see  Figure  11).  However,  the  beveled  edges  of  the  T61  heat  treated 
specimen  are  pitted  (see  Figure  12).  The  edges  of  the  T761  sample  were 
not  affected  by  the  environment  to  which  they  were  exposed.  In  general,  the 
aluminum  alloy  stood  up  very  well  to  the  corrosive  environment. 
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Figure  6.  Ultimate  Strength  Versus  Temperature  for  Aluminum  Alloy  7475 
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Cycles 

Figure  9.  Notched  Fatigue  Test  Results  for  Aluminum  Alloy  7475 


Figure  10.  Smooth  Fatigue  Test  Results  for  Aluminum  Alloy  74 
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SECTION  IV 
CONCLUSIONS 


1.  The  T61  heat  treatment  for  aluminum  alloy  7475  has  superior 
tensile  strength  with  no  sacrifice  in  ductility  when  compared  to  the  T761 
heat  treatment  material. 

2.  The  fatigue  crack  growth  rate  of  aluminum  alloy  7475  is  compara¬ 
ble  to  other  aluminum  alloys. 

3.  There  is  no  noticeable  variation  in  crack  growth  rate  between  the 
two  heat  treatments  or  with  a  change  in  crack  orientation. 

4.  The  alloy  7475  is  superior  in  fatigue  to  other  currently-in-use 
aluminum  alloys. 

5.  The  test  material  showed  good  exfoliation  resistance  with  the 
T761  heat  treatment  slightly  superior  to  the  T61. 
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